Objective: The objective of this study is to describe major findings on posttraumatic growth (PTG) in cancer, by analyzing its various definitions, assessment tools, and examining its main psychological and clinical correlates.
| INTRODUCTION
Cancer has been considered a potentially traumatic event by the DSM- However, other definitions have been suggested to identify such positive responses, but they seem to present some relevant conceptual differences that need to be taken into account.
The concept of positive psychological changes was used to describe benefits reported by traumatized individuals who feel that they can communicate more openly with others, can experience fewer fears, are less preoccupied with life's difficulties, and rearrange their life priorities. Another widely used construct is benefit finding (BF), referring to the short-term benefits obtained from the adverse experience. The BF, in fact, is more prone to emerge just in the close aftermath of an adversity, while PTG tends to appear after a certain amount of time since trauma.
A distinction should also be done between meaning making and
PTG. The first is a way of changing individuals' view of life to integrate
what has happened and to give the event an existential value in the persons' life framework. Therefore, meaning refers to the process of understanding how the event fits in ones' life.
Similarly, the concept of sense of coherence underlines the importance of making sense for adverse life circumstances, and it incorporates 3 features: manageability, comprehensibility, and meaningfulness of the event. The concept of resilience is defined with similar terms, and underlined that it refers to the capability of maintaining stable levels of psychological functioning when being exposed to a potentially stressful event, especially when it lasts for a long period, as the case of chronic illnesses and cancer. Finally, thriving has also been used as a synonym of PTG, but psychological thriving results from a continued growth and gains in one or more important psychosocial areas, like personal relationships, self-confidence, and life skills. Thus, it would be something more than PTG, being the result of growth and an increased well-being (WB).
In sum, substantial differences have been found among the definitions of positive constructs that emerge out of a potentially adverse event. Accordingly, several measurement tools have been developed and used interchangeably to assess the diverse positive reactions to trauma, as indicated in Table S1 .
Moreover, when it comes to illness-related trauma, there is no clear consensus regarding the specific clinical characteristics that define these positive reactions, and their beneficial consequences, in physical and mental health. The PTG and its related concepts, in fact, derived from psychological trauma research, and not from psychosomatic or medical fields of investigation. These considerations may be particularly relevant for psycho-oncology for 2 main reasons. First, cancer is the preferred life-threatening medical condition that has been studied in growth, meaning, and spirituality, up to date. Secondly, psy- report. There was no restriction on the year of publication. Search was performed using subject headings, keywords, titles, and abstracts (up to October 2016). The PRISMA criteria were followed.
| Study selection criteria
The following selection criteria were applied on the articles found in databases:
Type of studies Published primary studies were eligible for inclusion; reviews, editorials, letters, and case reports were excluded. No limitations regarding study designs were used. Language of the articles included was English. Articles that validated assessment tools were also considered, as could include cancer patients.
Type of participants
We included only studies where the participation of cancer patients or survivors was clearly specified in the title, the abstract, or keywords.
There were no restrictions regarding the age or the number of participants, neither the stage of their disease. We also included articles with samples composed by cancer patients and other chronic diseases.
Posttraumatic growth-related constructs
We selected the articles when the assessment of PTG and the related constructs was specified in title, in the abstract, or in the 
| Review methods
The abstracts of the identified records were screened for relevance.
Articles were rejected if they failed to meet the selection criteria.
When an abstract could not be rejected with certainty, the full article was appraised. A review template was developed specifying key details for each study (see Table S1 ). Details were extracted by one reviewer, and results were commented with the other reviewers.
Discrepancies were resolved by consensus. The methodological quality of the studies was appraised using specific tools for quantitative, 3 mixed-method, 4 and qualitative 5 designs (see Table S1 ). No studies were rejected from the final analysis for low methodological quality (see Table S1 ).
| RESULTS
After removing duplicates, 2205 articles were screened by title from 5 databases. Articles were excluded if (1) did not assess PTG-related terms; (2) were not focused on patients or survivors of cancer (eg, they were focused on careers or family members); (3) were not empirical articles; (4) were not in English; and (5) were not focused on cancer disease, or did not include participants with a cancer illness, as illustrated in Figure 1 . The final articles included by full text in this review were 72
and are reported in Table S1 . In this table, articles are grouped according to the label(s) and tool(s) used when referring to PTG, beginning with PTG alone, and adding subsequent labels and tools. Categories "a" to "d" collect articles focused on PTG that assessed it with the Tedeschi and Calhoun PTGI; with PTGI plus other questionnaires or qualitative methods; or that assessed PTG with tools other than PTGI, respectively. Categories "e" and "f" collect articles generically referring to growth, or personal growth, which was measured with PTGI or other tools, respectively. Categories "g" and "h" group articles referring to BF, which was assessed it with the benefit finding scale (BFS), or with tools other than BFS. Finally, categories "i-j-k" group articles focused on meaning and assessed it with meaning in life scale (MiLS), with the PTGI, or with tools other than MiLS, respectively. In each of these groups, articles are alphabetically ordered.
The subsequent tables (Tables 1 and 2 ) present a subanalysis that shows in detail the outcome found among studies concerning illnessrelated characteristics (Table 1) . the relationships between PTG and psychological aspects, including psychiatric conditions and other positive dimensions such as optimism, hope, or meaning ( Table 2 ).
Of the 72 articles reviewed, 46% were addressed to breast cancer only, and 39% included samples of patients with various cancer diagnoses. The remaining articles included samples with only colorectal cancer, others with head/neck cancer, prostate or testicular cancer, and leukemia.
Most studies (68%) had a cross-sectional design, while the remaining 32% used a longitudinal design. In addition, most articles assessed PTG in a specific moment of the illness, and/or confronted cancer patients' PTG to those of healthy controls, of siblings, or of other type of traumatic event survivors.
| Instruments for assessing positive reactions in cancer
Most investigations (76%) adopted the model of Tedeschi and Table S1 , some articles referred to the Tedeschi and Calhoun definition FIGURE 1 Articles search process of PTG, but used different tools to assess it, such as the silver lining questionnaire, the perceived benefits scales, or qualitative methods.
Similarly, BF was assessed with the BFS, and also with PTGI and other instruments, such as Stress-Related Growth Scale, positive contributions scale or qualitative methods (categories g and h in Table S1 ). Thus, these articles present a certain degree of disagreement in their methodologies. Poor concordance between the main focus of research and the methodology used may represent a risk of outcome bias in the investigations.
Consequently, the results among these investigations were not always concordant, especially concerning the correlations between PTG levels and medical or psychiatric characteristics of cancer patients (see Tables 1 and 2 ).
| PTG and illness-related characteristics
The articles reporting relationships between clinical data and PTG are 38, but only 18 were explicitly looking for these relationships. Among these, different areas were explored, including characteristics related to the type of cancer, the type of treatment received, and also the time elapsed since the traumatic experience. In general, illness-related characteristics were poorly related to PTG (see Table 1 ). Table 1 ). Thus, elapsed time since diagnosis and treatment seems to be unrelated to the occurrence of PTG. However, the definition of PTG itself highlights the importance of time for the development of PTG. Therefore, as most of the articles studying this aspect used the PTGI, this questionnaire might lack of sensitivity in analyzing the passing of time and the emerging of PTG in oncological patients. The "0" means no statistically significant relationship; "+" means direct and statistically significant relationship; and "−" means inverse and statistically significant relationship. 
PTG -PTGI +
The "0" means no statistically significant relationship; "+" means direct and statistically significant relationship; and "−" means inverse and statistically significant relationship.
| Oncological treatment
Regarding the type of oncological treatment received, some discrepancies were found. Most articles (10 of 16) reported no relationship between this variable and PTG. The remaining ones found a direct relationship between undergoing chemotherapy and PTG compared to no chemotherapy, radiotherapy, or their combination, respectfully. 19, 26, 27 Regarding radiotherapy, one study (which used the Persian version of PTGI) found a direct relationship between PTG and this treatment versus chemotherapy or surgery 28 ; while another one found an inverse relationship as compared to surgery. 
| PTG and psychiatric conditions
Twenty-six articles investigated this issue. Ten of them did specifically focus on the relationship between PTG and psychiatric conditions such as anxiety, depression, or stress, between others (see Table 2 ). The remaining articles were focused on the evaluation of positive functioning and, in addition, assessed psychiatric symptoms in cancer patients.
| Anxiety and depression
Most articles (18 of 26) evaluated the levels of anxiety and depression, and 11 of 18 studies found no relationship with PTG (see Table 2 ). Only two 13, 46 reported an inverse relationship between anxiety symptoms and PTG. In the case of depression, 4 of 9 articles found an inverse relationship between this variable and PTG. 31, 37, 49, 55 ship between depressive symptoms and PTG, suggesting that the more depressive symptoms, the more reflexive the women became and thus the more PTG emerged. Therefore, the heterogeneity in the assessment methodology could explain such inconsistent findings.
| Posttraumatic stress disorder, distress, negative rumination
The relationship between PTSD or posttraumatic stress symptoms (PTSS) and later PTG development in cancer was investigated by 11 studies. No consensus on the results was found: 5 articles 6, 12, 31, 47, 48 showing no relationship; and the remaining 6 reporting a direct relationship. None of these studies reported data on the quadratic relationship between PTG and PTSD; rather, they focused on the linear one. 2 Higher consensus was observed regarding distress and PTG: 2 of 6 articles found no relationship between these variables, 51,78 while
another found an inverse relationship. Finally, negative rumination was studied by only 3 articles: two of them found no relationship with PTG, 6, 12 while the third 54 found an inverse relationship. However, the assessment of PTG was done using the BFS in this last article.
Also for psychiatric variables associated with PTG, findings seem to be inconclusive because of heterogeneity in assessing methods.
Thus, correlations between psychiatric conditions and PTG need to be more accurately investigated in future research with cancer patients.
| PTG and other positive constructs
We evaluated the relationship between PTG and other positive constructs such as meaning, optimism, WB, hope, and gratitude, between others (see Table 2 ). These were analyzed by 35 articles, nearly the half (N = 16) of them being explicitly focused on studying these relationships.
Articles documented a direct relationship between PTG and these positive constructs in oncological patients. However, spiritual and psychological WB, gratitude, and happiness were studied only in few articles compared to meaning, optimism, hope, and positive effect. Specifically, when considering optimism, the results were discrepant, because half of the articles documented a direct relationship, the remaining ones found no relationship, and one article found pessimists to display greater PTG. 25 The same pattern of relationship was also observable for PTG and positive effect; PTG and quality of life; and PTG and hope.
The area where more consensus emerged was the one concerning definition of PTG, and used the PTG inventory as the main assessment tool, alone or in combination with other scales (see Table S1 ).
Interestingly, most of the 72 articles were published in multidisciplinary or psychological databases/journals (see Figure 1 ). This Table S1 , Tables 1 and 2 . (Table S1 ). The choice of one or another questionnaire might have conditioned the emergence of specific variables that better fitted with the tool itself. Indeed, these investigations yield a relevant risk of outcome bias.
Further, the discrepancies between PTG definition and the assessment tool(s) used are not the only emerging problems, but the definition of PTG itself in cancer should be also examined. 10 growth could be considered a final outcome of meaning-making process and a direct ingredient in restoring life meaning (Table 2) .
These robust overlaps between meaning and growth were documented by other articles examined in this review (Table 2) . some articles considered PTG and meaning as synonyms 57, 61, [68] [69] [70] or one being a pathway to reach another. [58] [59] [60] Thus, when considering the various proposed definitions of positive reactions following cancer, the two that basically displayed more commonalities and less discrepant results across investigations are the Tedeschi and Calhoun PTG and meaning models (Table 2) . However, the model of meaning was poorly investigated in association with cancer clinical correlates, where most the studies used PTGI or BF (see Table 1 ).
According to traditional psychosomatic and psycho-oncology Table 2 ). Further, the authors state that the intensity and severity of the stress should be directly related to PTG. However, most of the investigations documented no significant relationship between severity of illness, stage, and type of treatment received.
The same discrepancies were also documented in the relationship with psychiatric conditions where, for example, PTG was inversely or not related to depression, to negative intrusions and worries, to distress, and to anxiety ( (Table 2 ). These findings confirm the Tedeschi and Calhoun definition of PTG, which encompasses the presence of positivity and distress at the same time.
In cancer settings, however, this phenomenon seems to be more complex and mediated by other variables, such as type of clinical populations, and assessment tools used.
We suggest that a possible explanation for the discrepancies found in this review relies on that the Tedeschi and Calhoun model of PTG was originally conceptualized as a description of positive changes after traumatic events, not necessarily considering their medical nature. Edmondson 79 suggested to differentiate the nature and characteristics of PTSD when it is triggered by life-threatening illnesses, as opposed to other type of trauma. The author proposed the Enduring Somatic Threat model of PTSD due to acute life-threatening medical events, which underlines the differences in symptom manifestations when due to acute manifestations of chronic and severe disease that are enduring/internal in nature. In cancer, the illness experience has a nuanced onset (it often begins with routine-screening examinations); it continues through cancer diagnosis and treatments (that may be long-lasting and invasive), and it goes on for many years with the fear of future recurrences. However, the specificities of the medical nature of the trauma are not assessed by the 21 items of the PTGI.
| CONCLUSIONS
The Tedeschi and Calhoun PTG is the most used model to describe positive psychological changes following a cancer illness. The PTG resulted inversely associated with depressive and anxious symptoms and directly related to hope, optimism, spirituality, and meaning. Thus, it seems worthy to evaluate and promote PTG in cancer patients for better adaption to the illness.
However, PTG entails a direct relationship with PTSD and PTSS symptoms in cancer, which do not confirm the quadratic correlations emerging in other traumatic events. 5 Future research is needed to solve these inconsistent findings.
Cancer-related variables resulted scarcely and inconsistently asso- In the medical context, a complexity of issues may influence the manifestation of PTG, which current research has often neglected. This critical review documents that more detailed and extended research is needed to describe the full spectrum of positive psychological changes from cancer experience and their time trajectories.
